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;$ B H B 3^i-'y MfAttfi* 

LCD Unit Purchase Specification 

1. 'Mm (Scope) 

These specifications apply to LCD units that can be used in information 
processing equipment and related equipment. 

I£^qq (Item Number) 


T^lnci S'*? 

(Item Number) 

hi] 

(Manufacturer) 

hi] « 

(manufacturer’ s part number) 

ill# 

(remarks) 

CPI 76732-01 

(mBiLmk 7^ ? l"( X 
Hitachi Displays, 

Ltd. 

TX41D97VC1GAAA 

(DTX41D97VC1HAA 

16. 1 "SXGA+/TFT-LCD 
LVDS-2ch 


2. (Character isticd and Structure) 

^oplis <^<X) #il 1 3 A. 

The product shall possess the characteristics and the structure listed in the tabel below. 


No. 

lig (Item) 


1 

ft ;£ (Structure and dimensions) 

mi . (Table 1.) 

2 

-f >•£ 7? x— X-f (Interface signal configuration) 

12. (Table 2.) 

3 

(Absolute maximum ratings) 

m 3. (Table 3.) 

4 

, B^,^ ! f^14(DC characteristics) 

m 4. (Table 4.) 

5 

-Y 5 > ^#14 (AC characteristics) 

m 5. (Table 5.) 

6 

-Y >•£ 77 x— -Y 5 ( Interface timing) 

® 1 . (Table 1.) 

7 

(Opt i ca 1 character i st i cs) 

B6. (Table 6.) 

8 

h'sT. (Power supply sequence) 

m 2 . (F i g. 2 . ) 

9 

(Structural drawing) 

® 3. (Fig. 3. ) 


1 0 

m 7F (marking) 

TFT-LCD iiyh*®IIAttfS*(DI^# 
& - 1 (CP006566-01 03}}© 
As specified by the Fujitsu 
Standard TFT LCD Unit Purchase 
Common purchase Specification" 
(CP006566-01 Rev. 03). 

1 1 

f^7i-X7ny2® (interface block diagram) 

1 2 

(Correspondence between input signals and colors) 

1 3 

A^l , ll-^<!:ili®^7F'(iH:(Data and display relationships) 


1 4 

(Definition of optical characteristics) 


1 5 

(Display appearance requirements) 


1 6 

(Env i ronmental resistance characteristics) 


1 7 

m&imvmmwtm 

(Package impact resistance requirements) 
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2 O 

(Appearance) 

m, > 5 *i, », m, t t 

Must be free from defect, such as scratches, discolorations, stains, eformat- 
ions, uneven color, breakage, and rust that may extensively detract from the 
appearance. 

2 1 

imm 

(Rel iabi 1 ity) 

;S B H B S^^v^-;Up n pM«liEftffittfi*(C 49 N- 4010-0901 021 K) - 

t. As specified by the Fujitsu Standard "LCD Module Quality Assurance Com 
mon Specifications" (C 49 N- 401 0-0901 Rev. 02 ). 

2 2 

S'Fpp'f.iZ 
(D i sp 1 ay 
Grace) 

ha^p n pjiit® 1 ±fi*(CA 51001-9001 

As specified by the Fujitsu Standard "LCD Module Display Quality Common 
Specifications" (CA 51 001 -9001 Rev. 02 ). 


3. If SS# (Ed it ion Number Indication) 

h 1 fir, , TIE 0 J; ^,o 

S*ffO)^S##l±T^lc J: & 0 

The edition number shall be indicated in a sequence of to digits followed 
by one letter in the following format: 



» 01-99 

Digits 01 to 99 WlWlT 

Work edition number 

(Update required due to another reason) 

^ A ~ Z 

aiL I, OCm<) ) 

Letter A through Z Function edition number 

(excluding I and 0 ) (Update associated with functional upg lades) 


■ lfc»l±01 Afrblil^y, 02 A ■ -99 A, 02B ■ ■ ■ tm (t-5. 

The initial Edition Number is 01 A and is chargged, in order, to 02 A up to 99 A 
followed by 02 B, etc. , every time a modification is mode. 


(Hi story of change) 


ra 

Edition No 

(Appl i cable date) 

QW&flU (Descript ion) 

appl i cat ion n 

01 A /( 2 ) 02 A 

Jul. 2003 

4 SDJ 1 S (F i rst release) 

( 2 ) 01 A:smmxS^^ (ARC 2 ) 
02 A:ft£ft^SlMMi(LR 4 ) 

mm/wft 

proto/MP 



01 A : Po 1 a r i zer is made by 

Nitto Denko(ARC 2 ) 

02 A: Polarizer is made by 

Sumitomo Chemical (LR 4 ) 



The edition with Hf pattern is not adopt in this specifications. 
*2iiffl prfl&Btsfliiigffl £ o tzmmv & y . aim 3 „ 


rlai"f 


H i f f c 


ant f Y 


Hat f 




Hat f 


camp aQ ann 


Hat p 


I at p r 
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4. ppMOISsE (Q ua I ity Assurance) 

(1) *p n pMA*#&tm£#i^ i^-may h^o±^izt>tz^. zmom^. 

£;1£ LTl'3 X «!: £®1IE U *ttfi*0:£tt*il*l^£;lf:: LTl'& C <h £ 

UM.t&Xt 0 

Both the supplier and the manufacturer of the product shall assure compliance of its structure 
and characteristics with the requirements given in Section 3 for each production lot delivered, 
and shall also guarantee compliance with all the requirements prescribed in the specifications, 
regardless of whether shipping inspection has been carried out. 

(2) mmizmuzm&L, t mzmz>xt 0 ^ m 

Suggested modifications to the materials used, the manufacturing process, working conditions 
and the like shall be submitted to Fujitsu for approval before they can be put into effect. 
Notifications shall be made with the assessment periods required by Fujitsu taken into account. 

tzbvttz c <su isit, miximzmx 

y b rm mvmm £tzit&&?z>*>o>t?z > 0 

The product shall be repaired or replaced free of charge if it should develop defects assoc iatec 
with any causes other than willfull acts of damage or acts of negligence within one year of the 
date of delivery. If defects resulting from poor design or workmanship should arise, the product 
shall be repaird or replaced free of charge, depending on the nature of the defects, redardless 
of the warranty period, and after agreement between the two parties. 

When the product is delivered, it shall be accompanied by a test report. 

If the product should fail after expiry of the warranty period with regard to any of the 
Characteristics or the structure and it cannot be inspected by Fujitsu at the time of delivery, 
the failure shall be handled subject to discussions between the two parties. 

(6) xmzm nt?z> 0 

If the product should fail after expiry of the warranty period, it shall be peraired or replace 
at cost. 

(7) m±xx 
xtttz o 

If problems arise in connection with any item not covered by the specif icat ions, they shall be 
handled subject to discussions between Fujitsu and the manufacturer. 

(8) *ft mm rm^m^xt 0 

ncommmm&m&Lxftizto 

Suggested amendments to any specification covered in the specifications shall be submitted 
to Fujitsu for approval before they can be put into effect. Notifications shall be made with 
the period of assessment required by Fujitsu taken into account. 

(9) Att*i*lc£E L& ivff^li. gitfxofc 0 frblOsmfll^OiLtf A^lzft L MtS: < 
f the supplier dose not agree to the terms and conditions of the specifications, the supplier 
hall so notify the purchaser within 10 days of receipt of the specifications. 

do) mmtLximm±t?z > 0 zil-xi 

&mtz>xt o 

As a rule, the tantalum capacitor is assumed to be a principle use prohibition. Use the type wit 
buiit-in the fuse when unavoidably using. 
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5. IBS (Packing) 

^ai*. l, a izanoMSismte^is/L-f & a mbs 

£*tL\ fflSSHcli&nW# rc PI 76732-01 J 

Each individual finished product shall be enclosed in an anti -electrostatic bag to protect against 
electrostatic discharging damage and shall also be boxed in an appropriate manner to prevent damage 
during shipment. Packing shall conform to the impact resistance requirements specified in Table 11, 
The packing box be marked with item number CPI 76732 — 01 
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[Table 1 Structure and dimendions] 


II g (Item) 

1±fi (Spec i f i cat i on) 

^-li (Un i t) 

11# (Remark) 

LCD/fcM-tf 
(LCD panel type) 

TFT 1)i- 
(TFT color) 



(Display format) 

(Norma ly white) 



(Display color) 

2621 44£ 

(262, 144 color) 


#£641 

(64 tones per color) 

(Nondisplay area 
color) 

n 

(Black) 


A^-tf JIM □ » b 

mm 

(Surface treatment) 

^/b7®l 2 H 

1£J 5M1 
Glare treatment 2H 
AntiRefrecion 



K'y F filnE 
(Dot matrix) 

(1400x3) x 1050 


R,G,B 

(Vertical R. G. and B stripes) 

K7 

(Dot pitch) 

(0.07775 x 3) x 0.23325 

mm 


HJ 

(Trio pitch) 

0.23325 x 0.23325 

mm 


M7i -X 
(Interface) 

LVDS 2ch 


CMOS Ml, / TIM 
(CMOS level) 

h 

(Back 1 ight) 

2 * 

(CCFL x 2) 


iyv7f 

(edgel ight) 

If (We i ght) 

950 max 

g 



;±) mmm, ^raii0 3[Zcfc£. 

Note : See Figure 3 for more information about the structure and dimensions. 
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[Table 2 Interface signal configuration] 

2—1 TFT (TFT LCD Panel Driving Section) 

■ — ^(Connector manufacturer) : 0 (JAE) 

■ (Connector used in this LCD): F I — XB30S— HF 1 0 or equivalent 

■ Jin’ 3 ^0 £ (Mating connector) 


Pin No. 

(Symbo 1 ) 

Htt (Funct i on) 

*114 

(Polarity) 

1 

Vss 

Ground 


2 

Vcc 

+3. 3 Vlt;JI(+3. 3V power supply) 


3 

Vcc 

+3. 3 VflC;JI(+3. 3V power supply) 


4 

Vss 

Ground 


5 

Vss 

Ground 


6 

Vss 

Ground 


7 

Vss 

Ground 


8 

UNO- 

®*T-*fl#(-) (pixel data(-)) 


9 

1IN0+ 

(+) (p i xe 1 data(+)) 


10 

Vss 

Ground 


11 

1 1NI- 

mmi-mm-) (Pixel data(-)) 


12 

1IN1 + 

®Ht-^M^(+) (pixel data(+)) 


13 

Vss 

Ground 


14 

1IN2- 

(-) (p i xe 1 data(-)) 


15 

1IN2+ 

mmT-mm+) (pixel data(+)) 


16 

Vss 

Ground 


17 

1CLKIN- 

'jQ'j'liMm-) (clock data(-)) 


18 

1CLKIN+ 

^□7^4 fi#(+) (clock data(+)) 


19 

Vss 

Ground 


20 

21 NO- 

(-) (p i xe 1 data(-)) 


21 

2IN0+ 

(+) (p i xe 1 data(+)) 


22 

Vss 

Ground 


23 

2IN1- 

(-) (p i xe 1 data (-) ) 


24 

2IN1 + 

®Ht-^M^(+) (pixel data(+)) 


25 

Vss 

Ground 


26 

2IN2- 

®*f-^I^(-) (pixel data(-)) 


27 

2IN2+ 

(+) (p i xe 1 data(+)) 


28 

Vss 

Ground 


29 

2CLKIN- 

'jU'j'liMm-) (clock data(-)) 


30 

2CLKIN+ 

2QV21S- m+) (clock data(+)) 




[* 1 ] =L-"J h©F G — S Gtf=L- V hlWCSlMcglli^Jh/CL'&Cto 

Flame ground and Signal ground must be connected together in this unit. 


2 — 2 J\"jO bplHBack light Section) 

3*$$*—* (Manufacturer) : 0*E7&iiE(JST) 

(Connector used) : BHSR-02VS— 1 

$ (Mating connector) : SM02B-BHSS— 1 — TB 


Pin No. 

sE-§- (Symbo 1 ) 

Htb (Function) 

01 

02 

VHIGH 

VL0W 

^>T'°A4l3i : f 1 (Lamp input terminal (high-voltage side) 
^>C°A^l5i : ?-(Lamp input terminal (low-voltage side) 
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[Table 3 Absolute maximum ratings] 


II g 
( 1 tern) 

tE-P 

(Syndol) 

(Condition) 

Jt'I 

(MIN.) 

(MAX. ) 

(Unit) 

lit# 

(Remarks) 

3. 3 

(Supply voltage: 3. 3V) 

Vcc 

T a =25°C 

0 

+4.0 

V 


sdfE^jf (mm) 

(Operating temperature) 

T opa 


0 

+50 

°c 

[* 1] 

(Storage temperature) 

T stg 


- 20 

+ 60 

°c 

#nn (Life) 

LL 


10000 

— 

H 

[* 2] 

(Panel life) 

LP 


50000 

— 

H 

[* 3] 


[* 1 ] ;SJ3£ (Hum i d i ty) : 9 0%RH MAX. (at Ta^40°C) 

: 3 9°ClitT(at Ta>39°C) 

Maximum wet-bulb temperature : 3 9°C or lower (at Ta>40°C) 

II L. ftpfS^cfCcho No condensation is allow. 

[*2] Ta = 2 5°ClcriL =6. OmArms 
#nn t,~<F o 

End of life shall be determined by the time when any of the following is satisfied under 
continuous lighting at Ta=25°C and I L=6. OmArms. 

5 0 %l ztji o tz fl# 

Intensity drops to 50% of the initial value. 

1 3 0 0 Vrms [c&ofcB#,, 

Dr iving(startup) voltage during minimum temperature operation is 1,300Vrms. 

C* 3] (1)¥iJ£SP : =i> i>h^X hOT£&o7=B# 0 

Criteria : End of panel life shall be determined by the time when the contrast drops below 
the minimum contrast level. 

(2)IMrJ : 0%JJLt«!:fcofc:B#o 

Life : When the cumulative failure rate has exceeded 10%. 

The service life is the sum of the storage time and the operating time. 
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[Table 4 Electrical characteristics] 

5-1 TFT ;& 0 B 0 /\+VU,«£[1 

TFT liquid crystal panel driving section T a = 25°C 


Hi 
( 1 tern) 

E# 

(Symbol) 

ft+ 

(MIN.) 

mm 

(TYP. ) 

fiA 
(MAX. ) 

(Unit) 

lit# 

(Remarks) 

+3.3 V 
MM 

(Power 

supply 

voltage) 

AASE 
(Input voltage) 

VCC 

+3.00 

+ 3.30 

+ 3.60 

V 

m 1 

(figure 1) 

/HI EB/J IL 

(Power consumption) 

I CC 

— 

600 

950 

m A 

[* 1] 

VsyncJUSSIS 
(Vsync frequency) 

f V 

— 

60 

65 

Hz 

Vcc=+3. 3V 

HsyncJH;R!& 

(Hsync frequency) 

f h 

— 

61 

76 

KHz 

Vcc=+3. 3V 

DCLKMI;« 

(DCLK frequency) 

f elk 

51 

54 

57 

MHz 

Vcc=+3. 3V 

rFH U "J A+IE (Perm i ss i b 1 e 
input ripple voltage) 

VRF 

— 

— 

100 

mVP-P 

Vcc=+3. 3V 

MKAAIl^ (High level) 
Differential input threshold 
(High level) 

VIH 

— 

— 

100 

mV 


UllAA'Ilt-P (Low level) 
Differential input threshold 
(Low level) 

VIL 

-100 

— 

— 

mV 



[* i] smi Gmmzxm&Ltzwmm 

Standard value measured with 16 vertical white/black tones. 
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One cold cathode tube is used with an edge light configuration as the back light. 
(^> 7°1 ^tzV) 

Lamp rating (per lamp) T a = 2 5°C 


II g 
( 1 tern) 

(Symbol) 

ft 7 ]' 

(MIN.) 

mm 

(TYP. ) 

itlfc 
(MAX. ) 

(Unit) 

lit# 

(Remarks) 

tga K.:* 

B IL 

(Tube corrent) 

I L 

2.0 

6.0 

— 1 
O 

m A r m s 

[* 1] 

JiS^T 

(Power consumption) 

P L 

— 

(3.5) 

— 

W 

[ * 2 ] (##{S) 

(Reference value) 

(Lighting frequency) 

F L 

40 


80 

kHz 

[* 3] 

£'fTP*SE 
(Lighting [startup] 
voltage) 

VS 

1310 



Vrms 

— 1 
CD 
II 

o 

o 

O 

[* 4] 


[* 1] MSlEliTEUDUB-evLOW LI'I^Tt 9 „ 

Tube current shall be measured with a high frequency ammeter connected to the low voltage pin 
in the following circuit. 


[* 2] 

[* 3] 


[* 4] 



* 2 p i nfr'VLOW 


"L/J' 


eb/;tc/j' I L = 6. OmAiDBt 
Power consumption shall be measured when the IL=6. OmA. 


C, W*±.\ Ctf-h 




t> V £ £ tz (tit C t o 

Interference between the lamp frequency and the horizontal scanning frequency (hor izonta I 
synchronous signal) may occur to cause a beat type horizontal stripe on the display. To 
prevent this problem from occurring, the lamp frequency used should be as different from 
the horizontal synchronous signal frequency and its harmonic frequencies as possible. 

ajrts±[±. i mA±.Biiiv£&mtt?z>zt 0 

The back light shall be designed so that the open-output voltage of the inverter can be 
be held for one second or longer. 
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[Table 5 Input signal timing characteristics (LVDS Transmitter input)] 
5—1 5 (Timing characteristics) 


II g 
( 1 tern) 

(Symbo 1 ) 

ft 7 ]' 

(MIN.) 

mm 

(TYP. ) 

(max. ) 

(Unit) 

!^:ENA 
(Display enable 

signal) 

(Polarity) 



M 

Negative 


— 

(pulse width) 

Twel 

700 

700 

700 

TCLK 

7K¥M:Hs 
(H orizontal 
synchronous signal) 

M4 (Polarity) 



M 

Negative 


— 

Ml $1 (Period) 

Thp 

820 

844 

1023 

Tclk 

nJW fg (Pulse width) 

Twh 

10 

56 

240 

Tclk 

rtvH-f (Back poach) 

Thbp 

32 

120 

500 

Tclk 

7n>h^’-f (Front poach) 

Thfp 

0 

24 

- 

Tclk 

(Vertical 

synchronuous signal) 

(Polarity) 



M 

Negative 


— 

Ml M (Period) 

Tvp 

1059 

1068 

mi 

Thp 

(Effective width) 

Twv 

1 

3 

120 

Thp 

ibH-fi Back poach) * 1 

Tvbp 

0 

15 

- 

Thp 

7Q>l4°-f (Front poach) * 1 

Tvfp 

1 

- 

- 

Thp 


*1 Tvbp+Thf 3xThp 
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5 — 2 £ -f 5 ><7''^tt(LVDSh7>X?'^A^R|5) (Timing Chart (LVDS Transmitter input)) 



l(XLr>a JU K, ±L*>±^ y , ttTtf l ),OuyO lz$$?&-\zv YTv^ 
7fs-)l KB^PbIH) ligMtJ-eteffl-T & vfKDXJift&O&felzfeimo 

An item which does not mensioned above (Threshold Voltage, Transit Time, Setup and 
Hold time to elk etc. ) is according to the specifications of the transmitter that 
you use. 
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5 — 3 -< ^ x— -< 5 >^#'14 (Interface signal timing characteristics) 



II @ ( 1 tern) 

(Symbo 1 ) 

min 

typ 

max 

unit 

DCLK 

Ml $ Wi (Frequency) 

1/tcl k 

51 

54 

57 

MHz 


0#gf-$(0 data) 

tpdO 

-0. 49 

0 

0.49 



1Hif-$(1 data) 

tpdl 

1/7tclk-0. 49 

1/7tclk 

1/7tclk+0. 49 



2#gf-$(2 data) 

tpd2 

2/7tc 1 k-0. 49 

2/7tclk 

2/7tclk+0. 49 


fifSr 

3H@t-^( 3 data) 

tpd3 

3/7tc 1 k-0. 49 

3/7tclk 

3/7tclk+0. 49 

ns 

Data 

4f|gf-$(4 data) 

tpd4 

4/7tc 1 k-0. 49 

4/7tc 1 k 

4/7tclk+0. 49 


posit i 

5H@t-^( 5 data) 

tpd5 

5/7tc 1 k-0. 49 

5/7tclk 

5/7tclk+0. 49 


on 

6#gf-$(6 data) 

tpd6 

6/7tc 1 k-0. 49 

6/7tclk 

6/7tclk+0. 49 



-f—$ "j t°>y (Data mapp i ng) 


CLK- 

CLK+ 

RinO+ 

RinO- 

Rin1 + 

Rinl- 

Rin2+ 

Rin2- 


t C L K 


X 

< 

Q. 

— h 
— h 
II 

O 

< 

X 

X 

< 

Q. 

— h 

— h 
II 

O 

< 

X 

X 

--x— - 

x^ 

1 

1 

(CXXXXCEXC 

1 

cxx 

X 

X 

X 

1 

(CXCXXX3CXC 

cxx 

X 

X 

X 

m 

>< 

CO 

m 

--x- 

m 

X 

LO 

CQ 

>< 

CO 

=n 

>< 

CO 

> 

LU 

cxx 

1 

MMI^ 

i 

1 C L KM|fl^^(7)'lM-^- 


Previous cycle 

Signals in one DCLK cycle 

Next cycle 
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II g 
( 1 tern) 

tE-P 
(Symbo 1 ) 

(Conditions) 

ft'!' 

(MIN.) 

mm 

(TYP. ) 

MX 
(MAX. ) 

(Unit) 

lit# 

(Remarks) 

mm 

Viewing 

angle 

7K¥ (Horizontal) 

0 1, 2 

CR^IO 

60(2)55 

(2)65 

— 

J3£ (degree) 

* NOTE 1,4 

SIS (Vertical) 

0 3 


+30 

(2)50 

— 

JS (degree) 



0 4 


-40 

(D50 

— 

J3£ (degree) 


I'AiJ.'tlt (Contrast ratio) 

CR 

0=0° 

300 

600 

— 


* NOTE 2, 4 

(Response 

Speed) 

±L± y (Rising) 

Z r 

0=0° 

— 

(2)30 

(2)30 

ms 

* NOTE 3, 4 

JzT L J (Fa 1 ing) 

Z d 


— 

(2)20 

(2)20 

ms 


STFSS'fe'feJS 
(Display surface 
whiteness) 

X 


0. 29 

0. 32 

0. 35 


* NOTE 4 

y 


0. 30 

0. 33 

0. 36 



(White surface intensity) 

Yl 

1 fl = 6. 0mA 

300 

330 

— 

cd/m 2 


felStiJBt (Color purity) 


1 fl = 6. 0mA 

— 

50 

— 

% 


(Surface reflectance) 



— 

1.2 

— 

% 



5~2 0^lcai|^-T^. X. 

Measure optical characteristics 15 to 20 minutes after the lamp has been turned on at the 
specified rating. Use the following measuring method in a darkroom or a similar environment. 
Measure at the center screen. 


(Optical characteristics measurement method) 
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6 — 1 MJ&A-? (Uniformity of Brightness of display) 

Bgpi±®(D^^is Lmftfiii±7o% t -r & 

© in the display quality common specifications 
apply for A part. (But spec value is 70%) 

© and (2) in the display quality common specifications 
apply for B part. (But spec value is 70%) 


[02 . 

[Figure 2. Power sequence] 


30mm (4 corners) 




A® 

A area 


Bp|5 

B area 


! Trail? 

Display area 


1 - 1 


A2jHJ±'>-^>X( I nput voltage sequence) 


0<t1 ^20ms 

1ms^t2 

0<t3 

0<t4^100ms 

10ms^t5 

100ms^t6 

0^t7 


Vcc 



LAMP ON 


1 - 2 


g$BtltJ±P$T (Momentary voltage drops) 
1 ) 2. 4V^Vcc<3.0VBt 
(When 2.4V^Vcc<3.0V) 


t d ^ 1 Oms 

ft t & C 1 „ 
The unit must work normal ly 
when Vcc return to 3. 0V. 

2) Vcc<2. 4V 

A^ilEJi v — © 



/\ 


7K 

3.0V 

\k 


GND 


Momentary voltage shall 

conform to the input voltage sequence. 


Vcc 


mi. 3 ** $mmm] 

[Table 7 Connector mounting position] 


=i — LT 

±0. 5mmlif|^l <t©-§) Z h 

The mounting inclination of the connector 
makes the screen center within ±0. 5mm as 
the horizontal. 



±0.5mm 
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